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t/ . o | chlorfne in wastewater ’ BN
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PRr Lt . Electrode Method N o-
: e ; Comparator kit Methods ” { .
7, f ‘ . Summary ) :
Objectives: ™~ ., , . -
' ) §', IL Upon completion of th1s module the part1 cipant should be able to:
& Determine the residual chlorine level in wastewétery. ’
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' , Handouts may be copied directly, .
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Lab supplies and .appdratus - . ‘
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‘Module No:. ., Module Title: Y
, ' 7 | Residual Chlorine in Wastgwater R
\ : /.| Submodule Title: .. : e - ]
Approx. Time: l . 1t — — — -
o - 1 Topic: . - .

‘ T\_. e Introduction 2 IR
Objectives: . : T~ * .
When the part1e1pant completes this topic they-stiould be able to:

‘1. D1fferent1ate between free and residuad chlor1ne )
2. List four methods for total-residual chlorine analysis. . ~
3. Indicate apd demonstrate proper sampling procedures. r, B
4, Exp1a1n why- a sample cannot be’ preserved -
e \ ) A .A' -~ - ' A
- . " ‘f . - -
Instructional Aids; . - _ )
None .. R ‘¢, \ .
A — . ; ,
4 ., — . N
Instructional Approach: k// " 2 y
Lecture : o \ - ] . SN ‘\{ e
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. ‘ " Introduction ., - L. B
- . |Instructor Notes: - Instructor Outiine: - ' , .
. i R « [ - .
, - 4 3 N~ . K | . . .
) o , 1. a. Differentiate between fre¢ and residual .
- " ¢hlorine. ’
R ’ ‘ ’. . ' v+ 7 ) »
. , - b. [ndicate when each is tested.
PR 2. List and describe methods for chlerine analysis. .
2 ’ 3 v 3 Vs o .
=~ ‘a. Kits o
- Fy . . . .
- 1% .b. Amperometric . .
) . [
. t c.” DPD Spectrophotometric .
. ‘ " . I
_ g ’ . d. Orthotolidine ; T N s
» ' L] ° ’ . ) . I . ) '
- e. Titrimetric . '
- - ~3. Discuss sampling for chlopine- + [ . s
! - Y '; Y . Coe, . ’~
P R ) 4. . Explain why a sample cannot be preserved. /
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Module No: {Médufe' Title: ; ' , S :
* +~ | Chlorine in Wastewater - ‘
SRR (o | Submodule Title: | : \ :

v

Approx. TFime: . ) i :
! - : Topic: ‘ . ) )\
.Amperometric Method '

*: |Objectives: . S .
When the part1c1 pant completes this topic they should be abTe to:

1 1 Ident1 fy the proper apparatus ‘and reagents needed for the amperometnc
method for free and residual chlorine analys1s. )

2.” Conduct g free and a residual chlorine test using the amperometric method
given proper. test equipment .and reagents. ‘

3. Translate the raw results of the tests into proper units*of expression.

N . . / ' . T ‘ (

~

Pl

-

* |Instructional Aids:
o

Handout

'Lab supp'hes per: ha,ndout

¢ . « N

- , N wy : -
- Instructsonal Approach: I ) 2N _ .

» ~ - ' . - !n

\ '
. Lecture - — A .
* 7] Lab . N ,

s

References: . , .

¢ ¢ . i .
1. Manuals for Amperometric Titrators - = N : -
2. Standard Methods, “14th Ed. , LD :

" EPA effluent Monitoring Procedures - .. - - .
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Handout C. ' ' : 1., List and identify- apparatus and reag’ents needed
Page 9 = 14 ’ for the method .)//

3
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/ . ‘ , 2. Demonst(ate the res1dua’l chlorine test.
K . Have parti c1pant conduct test.
' ‘ v 1 3. Demonstrate ca'lcu.'llati on procedure.
T * .| -Have participants do calculations. "
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Effluent M/lntori ng Procedure Amperometr'ac Determmatmn of Tota'l Residua1

/ . ' Chlorine in Wastewater = ‘
/ ' ) -

An:}ésis Objedtives < . | K

2. Brief Des¢ription of Analysis* = 5

P

L TZe operator will be able to perform an anper;?netric titratfon for the -

,determination .of total residual chlorine in a-sample. of wastewater treat-.

/ S, B R 5
. | ment plant effluent. Co - I
2 Res1dua1 ch'lorine present in wastewater is in« the form of conbined oo
chlorme A "Back-Ti tration" procedure is used to determ1ne the st

\ P

phenylarsene oxide- excess and K formula used to calcul ate the concentrat1on

of total resi dua] ch“lorme in the samp%e ‘
General_ D_esgnptwn.of Equipment used in the Proc_ess '. ; T
A. Capita'l Equipment . - ' "‘ L .

1. Pmperometric Titrator Assenb'ly Waﬂace andvTiernan* ‘ L
? Reusable BRI ‘ g S

° @ . ‘I 9

=

- 1.1 p1pette (1 ml capac1ty) S T w
2. 1 pipette (5 ml capactty) ( ‘ : ..
v . * K )
3. 1 sanp'le cup (to contain 200 ml) . A S
4, 1 plastic squeeze bottle LT SRR
. ‘(/ s .
*Mention of a spec1 fic brand. name ‘does not constitute endorsement by, the
. S. Environmental Protection Agency: o ( :
**Consumable reagents Hsted are avaikable ‘from Na'llace & Tiernan Industr1 1
Products Division, 25 Main St., Bellevﬂ]e\JH 07109, o L
' ;. ‘. 10 ‘ S -I,
~ PR R A REN
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C. Consumable** ~ - ) - o ‘
-1. 1 bottle ph‘eny'larsene oxide so]uh on 0. 00564N (16 ounce) R
I | bott'le pH 3 buffer solution (4 ounce) oA .
- ‘ L .
) 3. 1 bott'le pH 7 buffer solution (4 ounce) ’ .o
4. 1 bottle potasswm jodide so]ut‘ion (4 ounce) .
5. 1 bott'le sodfun chloride e'lectro'l,yi;e tab'lets (8 ounce) . -
6. Standard fodine solution 0.1N \
. 5 ' { '
7. Standard jodine titrant 0 0282 ( - \ e
. 3 - "\ : .
» .8 Potassium fodide crysta'ls . SR L
9. .Jodine crys)ta'ls, purrfied A % y } .
2 . . ‘ ¥
> . . ". ‘ ’/" '
. , s L
L o R . / -
( R . ’ /-}/ - ‘ . (/'/
%- - ) ) . 2 ‘///‘ d
' ' L A
' . ‘ : * / -
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A. Reagents Standard iodin sohm on.1.0 N-Iodine standard solut1on (0. 02’82N)
1. Dissolve 40.0° gramemadide (KI) in50.m1 of disti'l]ed
water Add 12.7 g ‘of iodine crysta'ls and st1r until so’fution ’rsﬁ "
’ conplete AT . e w -
. 2. ' Dilute to one Hter with d1st11'led water. P S
a. “stfe the sdlytion in a'dark bottle ' '

) .
3. Transfer 25 grams of potassium iod1de 1nto a one 'I1ter vo'lumetric f'lask

a. Use a tr‘ip ba]ance 3 : B ‘ K

3 - =,
4. Add.200 m] of disti'l'led water -and sw‘ir] to d1s301ve. T r
~‘» ¢ -\\ °\ B J
. Use. a graduate cy'hnﬂer A . ; Lot g

5. Add 285 ml ef 0: 1 N\ Todine solution and di-'lute t.o the mark w1th

Ll - -»
[y

_ - distilied water ©os e T
B. Determinatibn of total residual ch'lorine ; : "\t \' q‘
*» 1. Set up t1trator and plug into a source of 115 volt, sing'le phase. *
‘60 cycle A. Ci current, °\ J-»« o \

> . . -
;

2. Add samp'le water to th{ cUp Adj'ust. the 'Ig)/er'l to the 1imé

'3

a. The volume of 'S mple Is ‘200 m'l . : .
""3. Place the cup on t e titrator. - e .7
The top ed of th!‘ cup should go, behind the cup guidégpdst .
’ ‘l'he bottom of» the’ cuplshou'ld rest on the support post _ '
'. 4, Turn the switch/ to start the agitator, SR s

5. Add'5 nﬂ of phenylarsene oxide_ so'lution 'to
[ 4 -~

a. Use ab m'l pipette T

v
A —t

6. Add 4. 0 ml of pH A.0 buffer solut}on to the sarrple and mix

J. AdlemflofKIso?ution -, L
W ' ‘ > '-, . ’12 ) ‘{", "” C . *\;‘}‘ "gg‘ﬁ - :/!
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. /\

8.
"
9

10.

ta

'Add 0.0282 N fodirie solution in small ingrements.
a. \Use a 1 m volumétric pipette graduated'in 0.1 ml.

- N . I
Y 0 .. . \ e M PRGN
3 .- PR .

Rotate the, adjusting knob so that.the miCroanneter pointer reads about

ted

20 on the sca]e

b. The standard reagent bottle, pump, pipette, and app ¥ cator tubing
cannot be used for this.purpose since the/piastic components may
react with the iodine so]ution and change its strength..

c. As iodine is added to the\sample. the pointer remains practically
stationary unti] the end-point each increment of iodine solution
cadses a temporary deflection of the nncroammeter to the right,
but the pointer drops_back. to about its original position The <

-tggg end point is reached"with a small addition of iodine solutio

giVes a definite and ‘permanent pointer defﬂection to the right

il . :
(m-s'eafie)\"_ e

Ve N :
Note the volume of jodine . solution used?to reach the end-point

a. Calculate the total residua] ch]orige as fo]lows

b. Examp]e of cal/y1ation

total

~mg/1 ch]orine
. oxide used
_# (step 5)

= phensyarsen¢ - -

(5) m1 of iodin
used in’
titration

n

%i

1.

2

" mg/1 chlorine

Lot

Tota] pheny]arsene oxi de used in step 5= 5. O‘ml
ml- of fodine required to reach the end-point in step 9=
0.6 m - V ) ‘

. . - . .
N e .o L3}
S

=50=
=5.0 -
voo= 2,0

.
. . N N
. N .
.13 ‘ “ T ’
X ., . . ‘ .

. «
- )
’

. 5.0- (5) (0.6) )
3.0
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. The ; accuraqy of the above procedure depends on the volume of the
A

samp]e {step 2), the strength of the phenylarsene oxide so]utione
(0.00564N) which-is quite stable,.and the strength of the jodine
solution (0.0282 N) whith is subject to deterioration with time.

If the iodine is not 0.0282 N, it myst»be standardized by the

.- <
¢

following procedure.

. o i g
C. Standardization of iodine solution CME

1. Add 5.0 ml of'bhenylarsene oxidefso]utidn to 195 ml of dkch]orjnated

. 'l N ) PR
water. . I _

a., Ch]or1ne demand-free water Add‘sufficient»chlorﬁne to disti]Ted
water to destroy the anmon1a The amount of ch]or1he required wi]]
be about ten times the amount of ammonia n1trogen present; in no 3

" case produce an initial resldual of less. than 1:0 mg/1 free chlorine
-

~ Allow the ch]orinated water to stand overnight or 1onger, then

b A

(N

\ expose to direct sun]ight until all- esidua] ch]orine 1s discharged

¢

Use d1st11}ed water free from ammonia and nitrite to produce thet .
=,

ch}onne demand free water‘ Cﬁeck ch'lorme res«?Idua'I by
! ahperometric t&tration ~ s %‘°
“rithte with the 1od’me sélution.

»,

-

. a. ?he end point is reached‘hhen a small\add1tion of 1odine gives a

S

pointer def]ect1on to the r1ght (up scale) whﬁchfholds for 15. ‘to -

Te

20 seconds. If 1.0 ‘ml of iodine so1ution neutralizes the 5.0 ml
of pheny1arsene oxide so]ution, the—iodine~seTutfon is 0. 0282 N.
CIf the 1odine solufion has deterierated the vo]umE'of 1odihe

[

so]ution to ‘reach the end-point (something greater than—i 0 ml) g

~4s’ _equal to 5 mT of pheny]arsene oxvde Solutjon
5

L S

[
s
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14,
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b.” "Back titration" for residual chlorine ‘may be made wi th- weaker

“than 0.0282 N iodine solutions. The attached chart can be'USed
to determine the excess phenylarsene oxide by fo]]owing step 12.

and subsequent steps.

3

Locate on line "A" the ml of ;od1ne equal to 5 0 m1\of 1od1ne equa]
. to 5.0 m] of pheny]agsepe.9x1de. 5 _

Locate on 11ne "C" the voiume of 1od1ne as determ1ne8 in steb 9
Determine where a 11ne connecting these points crosses 11negép“ \
a. Th1s is the excess pheny]arsene\ox1de. _ ‘
b; As expressed in’ the formula, the mg/1 of chlorine residual is the

+ excess pheny]arsene oxide subtracted from the tota] ,,. ;f

le of\ca]cu]ation. ‘ \ N |
}f{”Total pﬁeny arsene_oxide - 10.0 mvﬁ SR
. m 'iodﬁ“lé\equa'l thﬁ@ﬁhﬂ%i@ = 1.2 ml,

. m] iodine to reach end point df "back tithation" = 0. 4

2

3

4, 'Excess pheny]arsene ox1de (fro chart) = 1.6 (approx,)
5 10-1.6 = 8.4°

. mg/1 ch]orine res1dua1

=\

N

5
L)

ry
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Smi OF PHENYLARSENE OXIDE (.00564N)

R

QDINE EQUAL TO

m|.."iodine equal to 5 ml. phenyiarsene oxide I 'Zm)h
il iodine to reach end pomt of "Bock Titration" -0, 4

Exceéss ph_rylo'sene oxide (from chari)

ppm chlorine residual .
(‘

12

0 (0.0282N)
\ ‘
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Module to:-~, =" Module Title: . ° -
' ] Chlortne in Nastewater

Submodule Title:

Approx. Time: . ‘ N\,
) 1 Topfes:

' DPD Spectrophotometric Method‘L

:‘Opjectives:'T . -

N 13
é .
N

°

‘?wh the participanx comp]etes this topic thej should be able to:
dbntify the proper apparatus’ and reagents .needed for the DPD.
2. Conduct a free and res1dua1 chlorine test using the DPD spectrophotometric
.. method. ,
3. Translate the raw results of the method into proper units of expression.

‘ ",t;

/

- xe
LA

“{Instructional AiTs:

“Handout .~ =« :
Labusupp]ies;per handout

-

Instructional Approach:

- Lecture
. Lab

References:, -

1. Standard Methods, 14th Ed g
.2. "Manual for-Sanitary Chenmistry and’ Sanitary M1crobiology
3. -Linn- Eenton Gommun1 ty Col]ege, Albany, Oregon °
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. DPD Spectrophotometnc Method ° . o N
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‘TInstructor Notes: instructor Outiine: S -
. i ) ‘_M.
-~ ' %
_ | Handout " 1. List and identify apparatus and reagents needed
_Page 17 - 22 7 s for the method. - .
. L. I . ~ \ & ,
. ‘ ‘ - 2. “Demonstrate the residual ch]orme test ’
. v j e -
— . 4 .~ Have partim pant conduct test
B .o . o 3. Demonstrate calculation procedure. . -
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Have participants do calculations.
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A R TOTALgCHLORINE RESIDUAL
|1 . % DPD/SPECTROPHOTOMETRIC METHOD

'
’

S

o . éausch & Lomb Spectronic 20 or e A,' Ry

) ‘Bauscht & Lomb Mini Spectronic 20 | : ‘
’ Graduateo cylinder, 25 ml, fbo ml
-’X S C]ippers for opening powder pillows

e e *

.P1pette, volumetr1c 50 nﬂ '
< ey

- Pipettes, L§§*1o m] I “’”-‘
Onelliter vo]umetricvﬁjask ’ . (Q; B

. R ~
v ' -
B

=
N
-

it

- | Reagents

DPD total chlorire réageht powder pillows .or.

Buffer. and OPD.Solution ' e L
' ’ o7 B v

1. Buffer _
Anhydrous_pota s1um dlmydrogen phosphate .

o -
[y LR 3

A Anhydrous d1so jum hydrogen phosphate : .
D1st111ed wgte ‘

2 y
. .
* ¢ . %

R N D1sod1um ethy]e e&iamine/tetraaoetate dihydrate also ca]]eo

4

d
.(Ethylened1n1tr 1o) tetraacet1c acid sod1um sa]t mercuric ch]or1de

2. opo ‘Solution (N, \-diethy1-p- phenylenediamine) DPD Oxalate or " 'w .

s Lot

| -‘\A"
. p—am1no-N‘N d1ethy1an111ne sulfate . $ .
. o . o~ v
- ‘ 2 Su]fur1c ac1d S *
N L. s ) TN
o D1st11}ed water ) K
Potassium jodide . ‘ -7 : T
\r N - " e , ) ' ]
v ) =13 ' B
» ' 4 . . . ‘ . L \‘
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.

‘ “,t«

LR\

v .

2. N, N-DIETHYL-P-PHENYLENEDIAMINE " (OPD)

Sampge Preparat1on

S T f

(e ! n Page _1B

y o .t L~
:' ‘ .M ’ LI N N Lo, -
Reagent Preparat1on : . . s 3 ,
- ’ r
PHDSPHATE ‘BUFFER SOLUTION 17 =

RS e

D1sso]ve,24 g anhydrous d1sod1um _hydrogen phosphate, NazNPO4, and 46 g

B
anhﬁg ous pofass1um d1hydrogen phOSphate KH2P04, in d1st111ed‘water
Co

R

ethy?ened1aT1ne tetraacetate d1hydrate, a]so ca]]ed (ethy]ened1n1tr1lo)

tetraacetic'acid sod1um salt, have been d1sso1ved

w1th distilled water and add 0 02 g mercur1c ch]or1de to predgnt mo]d/‘;

growth and to prevent 1nterference in the test by 1od1de ions -in the

reagents . - Sy

\ 4 ’

D11ute to.} Titer '

this ‘solution W1th IOQ m]s d1st1]1ed water in which 0. 8 g d1sod1um

A

3
s

.
N

;0 - : . L
1.5 g p- anﬁno-N'N diethylaniline sulfate in

Dissolve 1 g DPD oxp]ag/,or
ch]or1ne ﬁree distillel water containing 8 ml of 1+3 (25%) sulfur1c\ac1d

‘and 0.2 g d1sod1um ethy]ened1am1ne tetraacetate dihydrafe a1so ca]led

(ethy]ened1n1tr1lo) tetraacetic acid sod1um sa]t «Make up to one 11ter,

»

store in a brown g]ass-stoppered bottle. D1scard when this solution

. Eecomes d1sco]ored o . v ‘ o

P

POTASSIUM IODIDE - | -

Use as dny crysta]s. \

- -

1.

.
‘ N o .
" .
- ¢ v R .
. .
\ . : B .
B _

~
4

fake a water sample by f1111ng a clean 100 ml graduated cy11nder to the

100 m] mark with sample so1ut1on T

Add the contents of one DPD. Tota1 Chlor1ne Reagent Powder P1110w (0§§$g

- DPD Powder) and mix.. A red élor will develop 1f ch]or1ne is present

- Wait at least 3 m1nutes but not over 6 m1nutes before tak1ng read1ng

\('

1

b 20

(S}

LI

!
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,;;\c AN , . '1‘,. N / ‘\ s e
P]ace 5 mls ‘each of buffer reagent and DPD md1cataf' so1utwn }m‘thef ,3; }"
oy
B

»

b. Using the one half.inch adapter and ins
~the sample compartment end zerd the {nétrument;
c. Place a 25-n cell contammg a portwn of the. untréated sample- 1nto
the sanp]e corrpartment and adJust/ the Fuﬁ Sca1e Coﬂtro] for a readmg
| of 100 transmttance * ( \
d.

L)

graduated cyhnder and m1x Add 100 m]s samp\le and m'cx Adgl B’”ﬁf
JV

potassum 1od1de crysta1s and‘mx to d1s§ewe AHow to st;and a,t 1east

2
* Adjust thé,-‘wave1ength to §3Q,'nr_n.

"
L

L

compartment aqd read %‘transmfttance

3
v F A

Refer to the table of av,ai'lab'le._

s

Y

Ll

4

atelh 2
ﬁg;?%ﬁ

v

L4

&,

J,p] ace the opaque

"

~

b 3 mwutes but not over 6 mmutes forﬁd‘for deve'!opm7(t\” //fw'p N ’
Procedure o y} i&ﬁ n a ‘i N
BauSc.h iékg;b.Spthmmt 20 ',; / h N Y .
{;C a.’ "‘AdJust»the wave1ength to 530 nm.. .;J \ %,‘:‘ \4 -‘ C
| b Cover the empty sample compa}tment and adJust the zerdkcont'ﬁrd for a
readmg of exact1y 0% tr{mﬁttance 6 " ' -
~ c; P]a'i:e’ a te/}/tube ﬁgg%afm ng a port'ion of the untreated~samp1e mto
N /' the samp1e compatm fshd %djust the;(FuH Scale Contro] for a readmg. |
. of exact"ly 1 'ftt‘énsr;l{ttance ‘ ,
d. \\P1ace»a testW tubg containing the treated samp1e into the sémp1e E O .
4 corrpaa?'tinent and read transmttance Refer to the ‘table of ava1 lable
ch1or1ne in mg/1 vs.. %, Transmttancé\shown under Free Ch1omne Ana1ys1s
2. Bausc?& Lomb -Mi ni Spectron)c 20 v . s, b :

rzdin

Place a 25-nm ceH contafmng the treated samp1e 1"6“ the samﬁ"le

-
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et n . el e 7r Page
’?4 . 'r . R . P

- ’ ’ “ P ) - . . :% 154 ' N
chlorine in mg/1 vs. %v,trja'nsmitt’ance fshown unfﬁr Free C,hTomne Analysis.
. - S | ’“-‘\' ‘e.‘,“t o 7 ) .
NOTES: o ) / \,\.““ % . Lt s . ‘.

, e A

-~

o

1, If the sampie turns ye]h&u \Jhen a&ddnfg\t;he DPD reagertt oh measures less

o

than 10% transm'ntlance,,the ch]gmneﬂconcentratwn}s too h1gh and a &: -

sample dilution is necessary. ~A sTight loss of chlorine may occur due to
dituti R T
1] on v ’ e . / . ,

2. If the sample contains more than 2000 gﬂ alkfﬁnrty@r aci d1ty as CaCO3,
the samp'le may not develop the full. amounb of color ory 1t may ,fade 1nstant1y

5 g .
-To overcome 'th1s 1nterfer~ence, pretreat the@amfe ;o about 2000 mg/] .

$ - Im’.t

alkalinity or acidity or estab'hsh 2 pH range between 5 and 8. - Use an

appropriate amount of acid or base that does hot .cjontam ammonium or -

ch]omde 1on_s Test the trea’ted sanple 1mmed1ate'ly

¢
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.1.68

1.64

~

1.26

1 0.92

0.74

0.57

0.56

1 0.41

o

0.32

0,22

0.20

90 | 0.18

'. ’ //
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" 0.16 0:44 |- 0.1 %L |, 0,09 | o0.07 1005~ 0.0 0.02 |
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Table taken from Page 2- ,39 Proce res, Chem'l ca% Lists and Gl assware for, Nater angt Hastewater Analysi
an Editionmﬂanhrnhe%cal Co ' 7
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Sgbmodule Title:

’ -
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>t

Approx. Vime:

" Topic: _
|. chiorine ElectrodeMethod

Objectives: ; ¢ . C ‘:‘ .
When the part1 c1pant corrpletes this topic they should be able to: o ]
. Identify the proper)apparatus and reagents needed -for the residual thlorine
electrode metHod. -
2. Conduct ajchlorine residual test usmg the residual chlorine e]ectrode
4 3. Translate} the 'rawwresults of ‘the method into proper units of express‘ion.
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Module Ho: | Topic: C B T :
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) . Chlorine Electrode Method C " :
R - 4 - ¥ 3 ™ — )
. v + \ N ¢
-Instructor Notes: ’ Instructor Outiine: ‘ -
- /‘1 ,l - p . .
Handout. ™~ , . P List and 1dentify apparatus and reagents needed
Page 24 - 25 > for the\method ~ ‘ .
-~ { \. : ' TN
K -2. Demonstrate the res1dua’! chlorine test,
/\J “ L A}
. - ) Have participant conducﬁ: test.
o0 ' 3. Demonstrate calculation procedure.
- N St ' Have gajyéipants do ca1cu’lations.
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) Note Always .mix the three reagents and allow tno minutes for reaction

C . o . T |
o r,\:- N & \ . l\ '
. QM?. . -~ P P . , o , ‘
> ”//F{ N ot . \/\ |
), { ! : ! UPage 24 > - ’ \.j
. . o s -
< ) N _— j; ~ . >, oo éth 3 &.v \ j‘
- ¢ 1 v ) |
N \"”RESIDUAL CHLORIPE ELECTRODE Co ~ PR T
o ./ : ¢ ‘, |
Procedure for Samples Between 0 2 and 20 ppm ' e «N S
\_ , . . . . - t .
Prepare)l tpm standardizing solution , ., . e

-

¢ o

bé?tﬁe diluting to 200 m] with'flstﬂ]ed water. - The react1on ‘betieen 'Iodate ,

-
L

,and 1od1de 1n"*an acid selution 1s extreme]y slow after“ di]ution. e
1’. Pipet l\ml residua] chlorine standard (100 ppm as 012),91 mk jodide .n
J v ./ X ‘

reagent and 1 m’l a,c1d reagent 1nto’a_'@_m} beaker “Use \On'lny 1m1 T,
of eaeh so’!utidn, and@io not add water. Swir] for twdaminutes tg allow -

. rf\/ - : 0
conp]ete reaction.» e {\ o v R
VoL L :
2. Add 99 m¥ distﬂ]ed water and mi)( t}horougﬁ'ly —— oo

[

3. Store this 1 ppm s tan ardizing so]ution in’a 4—oz., aﬁer g]ass, wide” ~
- v . 4 43‘;' *

mouth pacKer bot/t]e\j,gr’calibratior{ Prepare a fresh so ion every
(‘ Y ‘ .
Meas:Lement Using 701 orlg0l A digi te'l S ’
}Je 4-cy J’le semi ’logarithmi c graph paper\w‘lth 000.0 mv at the center/ %,
of ‘the- Hnear%"&is andJ ppm at the center .oft the logqrithmic axis. .

P .t -

H/mv meter

e_linear scale shouTd cover a range from -60 mv to 60 mv. - D

- >

2. Plot one point' at 000 D omy aE\d 1 ppm -Plot a second point at 29 mv and

10 ppm. ,Draw-a straight 1ini cpnnecti ng/the tw oi nts and extrapo]ate

."

L2

1tt0001ppm. o S

. [ v cf.\{w.p'. & ‘
~«Th Js,e”ali bration-eurve can be used for\ all measurements*between D d

10.05 and 10. ppm C]g The} no need. to‘prepare a .new curve each time ,

the electrode is calib\'at The port'bon of . the curve below 0.2 ppm _ ‘

S .oy e VT e - - 5{.: « -
‘s used for ’!ow-leve] measurement& \ N
N » . N ;;a‘ . e\ W
“ 4 i X . o
- L N : . - e ) > R
-~ \ :‘*\ ,-f - « s R . 2 X e_. ' - Rt »w. 'Q‘ ‘-\ ., -f;\: M

5
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e o o 'Page 25 |

2 .
e Fs
'Y

-

b

Y

P1éce the‘electrode in the 1 ppm standardizing solution so that the

reference element is submerged. ;[ - - .
*.,f L4 .
Turn the funct1on SW1tch*of the meter to a relat1ve m1111volt mode

. Set the meter read1ng to 000 0 by tugning the ca11bration cogtrol knob

. acid reagent.

;.\m
.'

~ submerged.

on the 701 or by pressing ‘thet restandardization buttoh on the 801A.

Replace the cap

Remove the electrode from_the solution. Blot dry.

"

on the storage bottle. . / .
P1pet 1 ml iodide reagent into a 150 ml- beaker and add 1ml (20 drops)
Add 100 ml sample.

Mix thoroughly and let:stend for about two mfnutes'to allow complete

.
reaction. . i

“Place the e1ectrode in the sanple S0 that the reference e1ement is

Record the potential readtng
d
chlorine™level in the sanple from the ca1ibration curve.

Reca]ibrate every two hours by repeating. steps 3 through 5‘above

Detérmine ‘the tota1 residua1
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Module Ho: - - | Module Title: = = ,
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Topic: - *° Y
Use of Cohparator or Kit Methods - T
Objectives: ) - - R e L -
S e
When -the participant completes this topic they should be able to-///,j///‘

-1, Ind1cate why the kit m tods are less accurate than stanaard methods. -
2. Conduct a residual chlefine and free chlor1g//§est’us1ng kit methods =
and compare the results to a standard mggbp . .

. T N - -
i // 5
= L. A _ _—
Instructional Aids: -~ °
A ] ’ ? o
Handout - » ) } ,
Lab squlies per handout _ - : .

Instructiona) Approach:

Lecture - - R,
Lab A , )
> s - ‘
b . * 0 -
- : . 7 B
References ¢ - .o : ‘
H . . . - . . i
1.". StandardMethods SR B K
2. Kit Instrugtions . Loy -
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, y , Use of Comparator or Kit Methods., .= ' . Co R
L Instructor Notes: { Instructor Outiine: — ' R
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Handout ™~

) 1. List and identify apparatus and reagents needed
Page 28 - 30 for the method. e . : ;

v 2. Demonstrate the residual chlorIne test. .,
. . . -‘" %

T Have part1c1pant conduct test

= . C . 3. “Demonstrate calculat1on procedure

v ' , ~ Have part1c1pants‘dgﬁfalpulat1bns.
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| " .. CHLORINE RESIDUA, S ©

(Compara;or{
Introduction . %y

4

Tﬁe amoun% of cﬁ]or?ne ;émdininq in wastéwater samples following |
‘chlorination varies rap1dﬂv w1th t1me since chlor!ne is unstable 1n water.

\Therefore, samples to, be ana]yzed for ch]or1ne res1dua1 values cannot be

'stored and’ tests mus t be, started 1mmed1ate1y after grab égmp11ng Avo1d -

exposing the samples. to excess1ve 11ght and aq1tat1on

[

- Equipment | ‘ i

Color comparators
}.Lamuem«1#3 & R 4661513007 n
" Wallace- T1ernan Mode1 #U—2374 ' B .

mumwmn%rmﬂmmMuuwmmm#m% L

L

No longer ava11ab1e from chem1ca1 {upp]y houses .

2. DPD FREE_CHLORINE REAGENT POWDER PILLOWS HACH #14070-99 o~

Reagents . i
1. ORTHOTOLIDINE c.

-

3. DPD TOTAL CHLORINE REAGENT POWDER PILLOWS HACH #14064-99

—

Procedure S L e . ﬁ‘f%“/ -
(fo; ﬁ}l]ace—TiernanﬁModel)
1. CLEAN COMPARATORTGLASS CELLS g - fo

Use‘hot soapy water and. a soft test tube brush. “Rinse thofoughly -
with fxnal d1st11]ed water r1nse

_ Let cAls dfaln dﬁy.
2. PLACE UNTREATED SAMPLE LN GLASS CELL ,h -

-~ . Des gnated as the*"blank" cell and p]ace in r1ght hand s]ot of

‘ cof arator 030 ' S .. B -

- Y.
. ) M ! L . .
o - P e )y
- 2
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3 PLACE ORTHOTOLIDINE REAGENT IN GLASS CELL DESI(‘ NATED "OT" - ' |
Use:0.5 m reagent for eath 10 mls of sang | ° ¥y
4, ADD MEASURED" VOLUME OF SAMPLE :
_ Theé volume is usually 10 or 15 mle.‘
5, MLX REAGENT AND SAMPLE . ] B
. . Careful use of c'lean stirring rod is recomnended ”
6. WAIT FIVE MINUTES . . Q
7. PLACE GLASS CELL IN LEFT HAND SLOT OF THE COMPARATOR )
Rotate the standard color disc until the co]or of the: standard, as
seen through the untreated sanp'le, most c]ose]y matches ‘the color _
_ of the treated sanp'le - ’ N ;;’ N
- 8, READ THE CHLQRINE VALUE FROM THE STANDILRD COLOR WHEEL | R
-9, EXPRESS THE RESIDUAL VALUE AS: L ‘
.Total res dua'l chlorine (mg/'l) | .
Procedure ‘ . ' .
" (FoF La Motte Model) ’ - ‘
1. CLEAN. COMPARATOR: GLASS C LL AS ABOVE v - c
2., ADD SAMPLE TO MARK ON GLASS CELL © S N
3. ADD 8 DROPS ORTHOTOLIDINE REAGENT TO GLASS CELL ' Ai
A. " MIX REAGENT AND SAWPLE, AS ABOVE . ¢ SR
5. WAIT FIVE MINUTES 3 R
6. PLACE GI:ASS CELL IN COMPARATOR L
: Put in the slot closest to the comparator wi ndow whose color most - -
nearly matches that of the samp'le o ,,,‘” '
7., DETERMINE WHICH WINDOW’ MATCHES THE COLOR OF THE SAMPLE e
8. READ THE CHLORINE RESIDUAL v;\w/usxr TO ‘THE- wmoow o ’_‘it

. ) &
N ’ . ’
. . - :
. h 2 . f -
. . i n

. .
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- .
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. 6. IF‘RESULTS OF THIS REAGENT AﬁbITION ARE NEGATTVEX RINSE BOTH CELLS

" ' . \\ o Fage 30 bt

9. EXPRESS;THE CHLORENE RESIDUAL'VALUE AS:

Total residual ch]or1ne Amg/1)

fe

NOTES, These procedures measure tota] res1dua1 ch]or1ne If free res%dua] E
ch]or1ne is des1red read 1mmed1ate1y after the add1t1on of orthotolidine

without the five minlte wait. , S .
7

If combined residual chlorine is desired subtract Lhe fre: valye from the
total va]ue f '
(Hach Test K1t) Tota] Chlorine Res1dua1
COLLECT SAMPLE , Y
CLEAN GLASS CELL AS ABOVE' i IR -
..~ PLACE UNCHLORINATED SAMPLE IN 'BOTH, _CELLS o - . . //

ADD REAGENTS L7

' S ' . L
« Use nail clippers to open powdef pillows \ N
5. IR POSITIVE TEST DPD CANNOT BE USEDION THIS WATER SAMPLE ‘

< AND ADD CHLORINATED SAMPLE TO BOTH CELLS

a c o -
7. . ADD DPD TOTAL RESIDUAL CHLORINE ‘REAGENT POWDER PILLOW- .- )
8. STIR REAGENTS AND SAMPLE

. = e
9. WAIT UNTIL FULL COLOR DEVELOPS, FIVE MINUTES 7

10. ROTATE COLOR WHEEL UNTIL THE COLOR OF THE STANDARD, AS SE;N THROUGH THE
UNTREATED SAMPLE ‘MOST CLOSELY MATCHES THE TREATED SAMPLE oo -

Pt
.

11. READ AND RECORD IN mg/1 TOTAL RESIDUAL CHLORINE - E Lo

NOTE If free reg1dua1 ch]or1ne 1s~des1red carry out_the ‘steps described

above us1ngiree residua].ch]or1ne pbwder pillows in p1ace of tota1 chlorine”

_res1dua1 powder p1110ws Record as free residua] .chlorine 1n mg/1.
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< . Ch]orine 'in Vastawater 2 / )
e - Submodule Title: L.
TOX. R ) ” § ’ il
Approx. Time:: Do . . ” ,

-

Topic: >
{ . SUMMARY ] - :

[}

Objectives: * . .

When the participantﬁ cdnpletgs' this topic they should be able to:

Compare andcontrast methods for residual chlorme and select
best suited for an individual plant. s
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) SUMMARY ,
S b
Instructor Notes: | Instructor Outi.ine: *
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\ Compare and contrast the methods for chlorine.
9 ’ (‘(N» ° . ) ' ‘j *5 ‘ . :
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Module No; Module Title: K I . t
Ly, N " ., N 'i L ’
Chlorine in Wastewater L , .
L - Submodule Title: ‘ N ' .
Approx. Time: oo - ’
R
o ‘ ' 3 N - .
EVALUATION . , - L
. . MO B . s
Objéctivess R : TR
© Practical . S
i Determimng the amount of resi dual ch]orme in a given sample using one of
Y
the me/thods from this module.' Reagent apparatus and procegure® sheets will be
a . . .
provided. . o \
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